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e>^^^tl5^i>;&<^l%laT'^si^§r#^hi-§»^:gl7^M3®v^•rtl*^^^ 

[M^:S5] #^M^Mmj(>^> 0. 0 5~lmm®^$Si:t-r-S=fo®l?&S^ 
C^^3S6] #f^M^M^S;6^, Si, Fe, Cu, Zn, Ni, Mn. Ti, 

.\m^-^i\ y^mmixim<n^M^-h\ i~i ooo^^ppm-^^s^^i^e 

Cl»*:^8] ##M^M^iJ&^ S i & 1-1 0 0S»p pm, F e ^ 1 - 1 0 
0^»p pmfeJitKCu^: l'-2 0 0«4p p m-^^tt-ST;!/^ -^^A^-e^S 
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• #2 002-253753 

Sttc^fLT, 0. 00 1 t^d^^0t<^)^H^?&^»^:^^;5^12®v^1-- 
[iff^^i 5] ::ly^yi)■m^(ommmiltJ,^^mzi3^^r. M^(Dmm<D& 

m^mr^^O. 0 1-10000^ mV^^m^m 1 4 SB«®zi>5^>-9-M^M 

RiizMi^x. ^mm<Djimmm^:^<DmmmR2i^'io, 2ri^r2^5ri 

m^mi 7] ^^>^>^'{cj:y#?L^i:;^^^;.^^^gp^jL^^®JP$T2*^ 
^®§P#?L^M(?)^$ T bT T 2 /T 1 ^ 5 T'feSM^]^ 1 4 ;^ig 1 6 ® 

^^'tM-^X>il^Kmm(Dny^y^^^m^^ 

1 8jc3a^®g#:®^n>7='>if„ 



2 
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#2 002 — 2 53753 




(I) 

^;i/a::;^5^;i/^, )\xiffy^ -NnS. S/T^S, 1^, 2m=feb<tt3mT^ 

m.m<Dmm t r=. \ty(^mmmit-:^m<Dm^mm^j^m.^:& -mm s:?^^ u t <fc v% 
x^sLtJfi, 3 \^n^v^r±'7^yiisi^m\tt\.^^\:^mx^^m^m.2 

[|f^:^2 4] 7©v%f 4^;()^t^i:o^ciaacD3>7^>•9-M^ 

y^m^-^mmm.mhxtj^:s>i^mmni^nmny^y^^ 
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2 002—253753 



Co 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 

mi^mmm-k^m^'^xmmiiiitbrc.nyv'y'^m^^mm&^^'^tmm^'&x 
f^s (#^^5-283304-^^#) , :^^\^tm'^<Dmv^K^ij mi^fzim^^mm^ 
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V #200 2-253753 W 

[0 0 0 4] 

A 3 > ^ > -IJ- b T < M V ^ b n T V ^ -§) o 

[0 0 0 5] 

[0 0 0 6] 

T ;i/ ^ - 1^ 21 -e ©MM icsaM ^ ti ii <z) ^ jc^ismss PPin b X *y ^ 

[0 0 0 7] 

ii-3074oo-^<^#) o m^^mM^i^±-^-^^t=.^i^^^<^^^> mm^^ 

't^rJV^=-^^^mPi't^:^m (#^¥7-169657#^#g) %ii^S^TV^§„ 
[0 0 0 8] 
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ffliE#2 003-3 0 4 1750 
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[0 0 0 9] 

y=y'f)-m^(Dmm^iMvr=.m'?-^m'^mmmmmhxmm^'^izmmv - k 
^ji:^^i/mm^<Dmm^mm'T^m±Lxmi^nmny^y^-^i^m^nx\>^^ 

[0 0 10] 

-5^^*^fiigstiTv>sA^ :i<D-:Bmxi,tm<Dmm'^m^mzjiy^y'!f'^n'p 

[0011] 

■ifi^m \t.±^(DmmM. ^ mw; v . y^y ^^xo^m^o^-^^ ^ ic x ^ 
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#2002 — 25. 3 753 



[0 0 12] 

tiS r S:Bm bT^fs:^^ S:^^ b fee 
[0 0 13] 

H n > -r > -t^^fe t)« Jc ^ n e> ® Sg^^:S''a M = 

1 ) ^f^M^M^S ^ny^y ^^m^ ® ^ Ic-^tiB^AtiS X@ 

miki^Mm'^^j:M^^ti:Lh^s^WiLlL-t^ny^y-^m^m^<^^'^i3m. 

m^m'r^±m2Kmm(oziy'ry\)-m±Mm<DmM-^mo 

S ^i? 7& < % 1 ® S ^ # ^ -r -5 Jiffi 1 73r M 3 <Z) V N ti t> o ICIB^ 
5) #f^ffi^MI©35)'^> 0. 0 S'-'l mm<Z)JPS%^-tS%®"e&'5-fc.lB4 ICfB 

I 

7 ffiliE# 2003-3041750 
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6) ^i^m^mmtfi. si, Fe, Cu, Zn. Ni.Mn, Ti> Pb. B 

8) ^i¥fS±mmttK S i 1 — 1 0 OW*P Pm, FeS:l~10 0Mip 
pmfej:t)fCuS:l~20 0^*p pm^m^^rJV^-^J^m-V:&^±mi7i 

9) :iLv^y^f^. '^>(yWL. m^WL. ^^tSt.®l¥*>e>MlitiSiI?3&<ii%l 
m(OmmX' -5 x^J^«^:n: v^y^X fe S±S3 1 72fS 8 v^ •m>?)^t> i: o IC|2^ 
a^ziy^y^n^mmo^WM'^Wi. 

10) :x.v^y^1^\ ##ffl^MJC^^S:^l-j-iC^^?^«|lSS:*&a-tS^^^« 

11) .:s^y^y^i)K a:^^«^ai^i/5=->f?*T'fe-5J:IB172rM8(DV%-rtLA^t>i: 

1 2) ■^tlgSrAtlSX^'^^Cfen^T'ViJ-m^ODl^^aJil^S^^ilS®^ 
6^M^^M^i^®<DP^:^A7b^, 3 0° ^A^150" <Z)^H"t?feS±fB 1 1 
1 CD v^Ttl;^)^ t> i: o Cia^cD n > ^ > ifM^MmcDS^Jt^^^So 
1 3) mg&Ati<SXjgT'^DfeWS®r^Pid3ji'5##M^||®JS^ t tcM 
UT, 0. 0 0 1 t ^d^ 1 0 t a)$gK*^feS±iai73rMl 2®VN"r4i:&^t>i:o 

icfB^cD zi yv'y'^m^mmd^w^-iymo 

1 4) ±fBi;5Ml 3CDV%-rti*^t>i:olctB«®ig5t:j?^£-e#6)4xfen>7'> 

1 5) n>T'>-9-^^CD|S^§|Si:^S?^=l^JC;feV>T, :^il$CDM(Z)ffl^^#r 

f^O. Ol-'IOOOO ;ttm-efe-5±iB 1 4 IH^ODri ^T^^iJ-ffi^M^a 
1 6) n:y^>^'*JCcfc y#?L^i::^^ofe^®®?L#^;|g^''^®ftMR 1 

bT, ^irll0D?L#MM:5>^CD^MIlR2 5()^O. 2 R 1 ^ R 2 ^ 5 R 1 "CfeS Jl 
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^2 002-253753 



IB 1 4 * fcti 1 5 la^O 3 > v^^-t^M^M^go 

?L^M®j¥$T 1 K.MhXT 1 ^ 5T'fe^±fai 4 1 6 0 V^■f 4X;^)^t> 

1 8) ±IBl 4BM1 7(Z)V^'rtlA^t^ilO^CS3^®3>7=>•9-M^M^±^C, 

•9-. 

1 9) mi^nmnrnfiK mn^M^i^^^tizt.^mw^ii-r^±mi sizmm 
yfy-^o 

2 1) mm^mn-k^tiit^mii^. fern-;K ^:tyx.y. yyy. ^n^T^ 
A/y^ KjsttJ^-?'tie>®iam^#ft*^e)^iitis±i2 2 oic^^(D0^s«in>T' 

yr^. 

2 2) ^msM^&-^mb-^w^> Tia-fis^ (I) 

nb2] 

dr;i/x>?.7^;i/a, An>!f>, t/rjm. iM. 2m=fe)b<»3mT^ 

(3D ||5fn ^ ^- li:^||jmi^'f b:!K^ & § 5: L T J: v n 
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^2 002 — 253753 



1, 3 -S^t: Fn-f y^T:^77^>*^e>^^^4^■g)^^:'^i©T'^§±IS2 2lcfB«(D 

mm ^ ^tmmM u t mm^mih^m ^m^-^-^^ ® 
mmn^m-^^'^^ 't<D±\,zmmi^^m^^-&^jM^^timi^nm:ny7'y'^ 

[0 0 14] 

[0015] 
(#f^M^M) 

^;b^+^5'??i'KT'^^*gHT'fetllim<> m^ltO. OS — lmm, ^?tb<«0 
. 0 8~0. 4 mm, ^ foKt^t. L <itO , l-'O. 2mmT'^§o 
[0 0 16] 

, yN7~^A(^v%-rti*^ia^L<ii^mi:®^^T'fe>J, t;!/^--? 

A - X ® ^ i: -5 % (Z> T' & § . 
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[0017]. 

r;i/$ni?Ai:bTl*, Si, Fe, Cu, Ti, V^<fct)fZ r *^e>J5:SS¥*^ 
T;V^:2>^7Am^aC>^LT 1~1 0 0K*P P hKlS^t.h <it I 0-5 

[0 0 18] , 

J^iC. S i S: 1~1 0 OM*P Pm, F e 1 ~ 1 0 0 ftSp P m, ;&tJfCu 
$:1~1 0 O^Sp pm-^^-r'ST;V^-^7A}()W*b<, $^lC^f^L<l±S 
i S: 1 0 ~ 5 0 ppm, Fe&10~50 p p m, ;Stt?C u ^ 1 0 — 5 
0 ^* P P m-^:t "5 T;1/ ^ — ^7 AT? & S o 
[0 0 19] 

aibTfil~5 0 mm, 1 ~ 5 0 mm®|gHT&4xli^ < , ^*l/<liiPi2 
~20mm, :RS2'-'20mm, J; U b < tiips2 5 mm, :gS2~6mm 
© 3 > 5= > •9-m-?:«)'^^iSC5»:^ ti § ^ S -t? S o 
[0 0 2 0] 

EIi{C5tbfcJ:e>tc#f^ffi^«?g (1) ic, ^ptjt<}i^m^mj^ny^y^m 
^(Z)jf^Jb^(DM5lffig|S*fclil^@«^mymbSP (2) (Z)-aP:«)'5^:^^§ J;-$JC-W 
i^^km) (5) S:A4x-5o mSli-Mi: LTt^i^iH^JC^StJ^H 

[0 0 2 1] 
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[0 0 2 2] 

^15 0° 0mm> l|{C^^b<ti5 0° ^A^ISO" }«)UV%„ 30° 

[0 0 2 3] 

if ~ ®T ^ O ^ M V ^ ;n J: V ^ . 
[0 0 2 4] 

m>(^y^^ti7i<.mm^i^vym. m,m. mm. mm. mmm^^mi^t^nmm 

[0 0 2 5] 

{C?Sm-r:r;y, ^m-f ^^^Seif ^-^tf^?S, MfCT 

[0 0 2 6] 

03 (A) Km^^^iz. m^m^mm (d fc-^ns (s) ^mmmxn. 
mhx\>^^i)K n>7^>ij-^^cD^®5fm^ (2) ii:^^m^<D^^m^mmm 

m^UmUm (4 a) ^C<^:U^ilbTV^So x^y^>ys:^e>®-^. -^m^Mi: 



2003-3041750 
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JiL. #MMM«:ii^y^>^^^tcmU^t-i:®3 (B) {c^-r j:e>lC^So 
[0 0 2 7] 

Xvy5^:yifld:M^ati!tl~l 0 0 0 Hz, «t^?BSO. 0 2 5'-4A/cm^ 
x.v^y^^MM,MO . 0 2^2 0 0 0 C/c m^(Z)#^#®^?^3:»yf^:;'^^§:ff -5 

[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 

[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 
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0- 01~10000At in®ISHtC&S * b < 0 

l-^l 0 0 0 Atm, MlC^f* b< 2~1 0 0 )Cim*^J:V^. ffl^4S#0. 0 1 At 

[0 0 3 4] 

LT, -f33^®(DdFL#M^^^^<^«M#R2li. ^f*b<«, 0. 2R1^R2< 
10Rl*^j:V^„ 0. 2 R 1 7fc^T*li?L#75)VjN$ ^C, ^«flt^m®?^^tC 

<I:oTjm?LA^il*^tl-5feiS?). ^«ffilS4>^®?^^*^©llllC^S. lORl^®^ 

[0 0 3 5] 

M®i?ST lOD5>|§J^T;^>W*bv^, 5#&®;lSi:-W^a5®a:vy5^:yi^Ml*® 

®3T?ld:^®5lffigP2tC'^®:^)N- (4 a) ?:JiUfe®-^&^bT 
v^57b^ 'fiJil#5[^S:Mv^J&v>©^ti^=^5IffiS2tc%x^y^>yicJ;S#?LWM 

[0 0 3 6] 

^^tc^yffib^M^S^ (##^/^T>n/^-'i7A$i;t) do) Srfb^^amf^o 
tji<t%im^'^ti^Mm^m\'\ ^<Dmmmmmi)'^o. o5^»%-2oks 

%, m^*^2 Or—g Ot:. mSS^M*^0. lmA/cm^~6 0 OmA/cm^ 
O'C-'S 51C, mSSS^SS*UmA/cm^'-l 0 OmA/cm^ ^fb^^W 
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CO 0 3 7] 
[0 0 3 8] 

#m#:?i^fi&xsic;ei"j-s^!La?gt(Z)«vN_h*^y &B&ihb, mmw^M immm 

CO 0 3 9] 
[0 0 4 0] 

A-^Mi:L/T«Ji<U 7 (PPS) , jKU aQ~7^;i/^;i/3j>> (P 

ES) , i/rym:r.yt.7-J\^mm> yvmm^ (5^h^:7;i/:^nx^l^>, T^h^ 

[0 04 1 ] 

[0 0 4 2] 

v>?.dp>'^iibT«, 7i<U::/ntfV>, jKUx::^7^;k S/U3>^^fl| 

[0 0 4 3] 
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^::k^y'^it. mm^\mm (2) iimmm(Dmii\smmM^mm^'^^mm (3 

[0 0 4 4] 

[0 0 4 5] 

^it^miL\^x\t. -m^ (I) 

[^bs] 

/Nny>, -hn». vr^m. iWl. 2m=feb<l*3^r^ 7 
saic J: y emSr^i-JT VNSi^i^M^ii i: %icil>^ < i: =fe 1 ^JS^-hO) 3 ~ 7 

[0 0 4 6] 
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:ty3i>. 3 -:^^;i/^:t:7 3:>, 3 -/<>^;i/^:r7x>, 3 -'\^r$/;i/5^:t 
7x>, 3 -^::^^;i/^:r7ac>, 3 -:;r^5^;i'^:r7 3i>. 3 -y n;i/^:t:7 
3 -7=S/;i/^34-7x>> 3 ->';i/;rn^;*-7x>, 3 -^^ n P5=-;t7x> 
, 3 -:fn^^3t-:7x>, 3 -i/T^ ^:t7x>, 3, A -P^^ny'9':^y olZ/ 
, 3, 4 -e^*x^;v^:^7x>. 3, 4 -:f^l/>5^;r7x>> 3, 4-:*^l^ 
>'x>, 3, 4 -rn:5^^>i;:r^e/^:r:7x>^®M^#:$:#lf 

(D-:^^ iM^it. Synthetic Metalsfg, 1986^, 15^, 169M) "^^P^lJ^So 
[0 0 4 7] 

1, 3 Kn#^jytx;i^:7>f F (M^. i, 3 - Fn^Oi/ [c] 
7x» -frl&Sr^t-S^b-^ifel. 1, 3-5;t:K^:^7^ [2, 3-c]5^;r-7x 

3-c] ^:^7x>#:|&$:^t- S^b-^i^, 1, 3 - V}:! \^U±y ^ ^ J [2, 3 
-c] 5^:r7x>'t*&&^t- -5^b-^#i&#lf-S^i:^^-e^> ^^<D:^m. m^it 
i|f ll¥8-3156#J[£#i3«(Z)^^£{C j: *; mmt^ r a ^T' ^ ^ „ 
[0 0 4 8] 

^fe, 1. 3 -^:;?t: FD:>-7 h Cl, 2-c] ^^7x>#^&^^"r 

^-{t^m^ 1, 3 -S^^t Fn7x-^> [2, 3 - c] ^:r7x>M^«t, 1 

, 3 ->:;n Fn FU :7x-n [2, 3 - c] 5^:r7x>#*&S:^'^S'fb-^i^, 1 

, 3 -S^H FD'OV^ [a] T> h^iZy^ [7, 8 - c ] ^^T^ x>il^^^% 
[0 0 4 9] 

s;iiFD^3i^ [3, 4-b] ^j^^vy^. 1, 3-s;tiFn^xy [3, 

4 - b] ^-y-U >-4 F, 1, 3-s;i^Fn5^xy [3, 4-b] 
^>^^-9-U>-4, 9 F^^^tf-&^i:;{)'5T^§:^'5, 3tie>lc|5S^$ 
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[0 0 5 0] 

>^;i/tfp-;i/, 3 -'\^i/;nfn~;i/, 3 -^::/^;i/ifn-;K 3-:r^'^;i/ 
brD-;K 3 -y n;vtfn-;i/, 3 ->7^e/;pfcrn~;K 3 -:7;i/:tntrn-;K 
3 -:J7nntfn-;i/, 3-:^n^tfn-;w 3-$/Tytrn~;K 3, 4-s;:jI 
5^;i/tfn-;v. 3, 4 -2^^x^;i/fc?n-;K 3, 4 -:/^i/>tf n-;v> 3, 4 

z:tie>ici5se)ti^v\o z.i^h<Dit^m\it. i^m^tt=.it^jkm(D:B 

[0 0 5 1] 

3-x^;b7^>. 3 -::^n tr;i/7^>, 3 -:f^;i/:7^>. 3-/^>^;i/7^ 
3-/\^S/>n/:7^>, 3-/\':/^;i/:7^>, 3 -:t^'^}i/y'^2/. 3-7x 
;i'>'^>, 3-^>>;i/7^>. 3 -•7>n/:tn'7^>, s -^uny^y. s-zf 
u^y^y. s-iyy J y^y, 3, 4 -V:^^)vy^y. 3, 4-i;x^;u:7 
3, 4 -y^^uyy^y. 3, 4 -:;i^u>'e;;r^j/>'^>, 3, 4-x 
^uyp:t^i/y ^ym(Dmmi^-^^\f e> zi ti ^ tcm e> tis T'1±:& 

[0 0 5 2] 

2-x^;PT~u>. 2-^ntf;i/T-y 2-y^'^jvr=-vy. 2-^ 
T—vy. 2-7~}\yT=.vy. 2-'f^)vr—vy. 2-y;v:tur~v y. 

2-irnnT-U>, 2-:fD^r~U>, 2-S/TyT— 2, 5-$;>';)l 
^;i/T-U>, 2, 5 -i^x^;i/r-U 2, 3 l/^T^U 2, 3 
-;>^5^U>S^:tdpJ/r— U 2, 3 -x^ l/>$;:t^S/r— U 



ffiSEi^ 2003-3041750 
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[0 0 5 3] 

miz^mm<Dm^mmm izmmvxm^-t^:^^ (i[#M¥2-i56ii-^^#^i^M 

i/yy^)]y^ym. T> h9-fe>x>n/7iN>m, ryh'^^jyy^JV:!i^ymrjii^(om. 

[0 0 5 4] 

5iii3>-r>-b-ijja (EI 5) cD^^u-KS^ (9) ^m'k-t^r:^i^<Dmmmt.fjt 

0 0;ttiiiSM. ^9F*b<«l 0-5 0 AtmSMT'feSo 
[0 0 5 5] 

M;tli^f>^< i:%2*5:S:^jf bfc^i»S®=l>■7=>i^ 
i:bTMv^S^^. mmmmi^nm:ny^yv'Km^x\t. u-F^b-A (i 

[0 0 5 6] 

^fe, u-K5^d^ (9) , (13) (Dnn^')-]^^y\^-^(^M\»i-t^mm^ 
yf^y^n. umi^^yr^ y^mzwf=.-^t:^%o^iL\^xmm\^x^^\>^o 

[0 0 5 7] 

n't\^<\tm^ (M;tliCu-N i^, Cu-Ag^, Cu-Sn^. Cu-F 
e^. Cu-Ni-Ag^> Cu-Ni-Sn^, Cu-Co-P^. Cu-Z 



1 9 
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[0 0 5 8] 

H-tJ^miPfnvv^^iJ-l*, 0 5 fc^oSgfSr^-rjiy, BUW (12) izm^htc 
,j_ l^^l^-A (1 1) ICU~ (1 3) S^-^L, ©^««?^M (7) , 

(9) $&lC±#;&X7j<^i/^fl|^®$fij^'ffiMfll (15) T'tfJhb 

[0 0 5 9] 

[0 0 6 0] 

Mat2 0 0 A4m(©T;V^-'i'AfS (Si:20MSppm, Fe:24KSpp 
m. Cuts 3^Mp pm, Ti:0. 9 p p m-^^t) IC 2 0 0 ^ mi|i©-©tl 
g&n^:(^lCAtl<5= n^T^^i^^^^^iJ-^f Xl±^d^®ilii3?)^3 mm, ^^-(7):^ 
$7b^6mmi:bfeo 03 (A) l?li3 OM^n^T^^i^-^^^&J^^^iirTVAS 

o 

^'^§IffiglSt^'l>^P^?:#«#^^b"CiPsi mmOtfJIMT^-^T-Mofcm, T 

- 1^ 6 0 -ccDii 1 ( 1 0 M.M%mm+ 0 . 5 m.M%mm7i<^mm 

0) (03 (C) ) %Ti^'tf>MT>^-^7A7K^?K*iCSUT 1 3 V(Z)mm^ 

2 0 ffiHEift 2003-304175C 



#2002—253753 



fc«)lC®#:««S^0^$ii-g>^^®^3g3b^b 5mni(Z)^SJ:*;=&©@§lffig|$ (2 
) (OiiSrO. 5 mmOD^flg-r-:^'??"^:^'^^^^ (4 b) ^Jgbfeo 

[0 0 6 1] 

i/^Ti-y^iy 2 omm^A^^ti-^ vzfnjij -JimWL mmi) izmmh. 51 
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